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In the title compound, C21H23NO6S, the dihedral angle 
between the thiopene and benzene rings is 88.66 (6)°. In the 
crystal, molecules are connected by C— H- ■ N and C— H- ■ O 
hydrogen bonds, forming a tape along [101]. In addition, C— 
H- ■ -7t and tt-tt stacking [centroid-centroid distance = 
3.879 (2) A between the thiophene rings] interactions are 
observed. 



Experimental 

Crystal data 

C 21 H 23 N0 5 S 
M, = 417.47 
Triclinic, PI 
a = 8.4308 (5) A 
b = 10.5025 (6) A 
c = 12.3059 (6) A 
a = 98.530 (2)° 
P = 107.950 (2)° 

Data collection 

Oxford Diffraction Xcalibur Eos 

diffractometer 
16712 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.032 

wR(F 2 ) = 0.080 

5 = 1.04 

3965 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg2 is the centroid of the C8-C13 ring. 



y = 97.966 (3)° 

V = 1005.26 (10) A 3 

Z = 2 

Mo Ka radiation 
fi = 0.20 mm -1 
T = 296 K 

0.22 x 0.20 x 0.19 mm 



3965 independent reflections 
3498 reflections with / > 2a(I) 
R iM = 0.027 



266 parameters 

H-atom parameters constrained 
Ap„ax = 0.30 e A~ 3 
Ap mi „ = -0.29 e A~ 3 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


C3-H3-N1' 


0.93 


2.49 


3.368 (2) 


157 


C18-H18B- ■ 02" 


0.96 


2.56 


3.385 (2) 


143 


CT7-H17A- ■ -Cg?" 


0.96 


2.85 


3.6327 (16) 


139 


Symmetry codes: (i) 
-x + l,-y + l,-z + l. 


-x + l,-y 


+ 1, -z; 


(ii) -x, -y + 1, - 


z + 1; (iii) 



Related literature 

For applications of thiophenes, see: Giinther & Steinmetz 
(1963). For a similar structure, see: Harrison et al. (2010). 




Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: Mercury (Macrae et al, 2006); software used to 
prepare material for publication: Mercury. 

SMK thanks the UGC-BRS and the University of Mysore 
for the award of a fellowship. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5211). 
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Ethyl 2-cyano-5-oxo-5-(thiophen-2-yl)-3-(3,4,5-trimethoxyphenyl)pentanoate 

M. Prabhuswamy, S. Madan Kumar, K. R. Raghavendra, M. M. M. Abdoh, S. Shashikanth and N. 
K. Lokanath 

Comment 

Thiophenes have importance to give cycloaddition products with carbenes (Giinther et ah, 1963). In the title molecule, 
C21H23NO6S (Fig. 1.), the thiopene ring is basically planar and its geometry is similar to (2£)-3-(l,3-benzodioxol-5- 
yl)-l-(3-bromo-2-thienyl)prop-2-en-l-one (Harrison et ah, 2010). The dihedral angle between the thiopene ring and the 
trimethoxyphenyl unit is 88.66 (6)°, which signifies the thiopene ring is almost perpendicular to the trimethoxyphenyl 
unit. The molecules are connected by C — H— N and C — H— O interactions (Table 1) into a tape structure (Fig. 2). In 
addition, the crystal is stabilized with n-n stacking interactions between thiophene rings, related by unit translation along 
the a axis with the distance of 3.879 (2) A [-x+1, -y+\, -z+1]. Also, short contacts C — H—tc (Table 1) and C — O—n with a 
distance of 3.733 (1) A [87.10 (9)°] [x+l,y, z] are present. 

Experimental 

Freshly distilled ethyl cyanoacetate (8.5 g, 0.72 mol) was added in to a stirred suspension of powdered sodium (2.51 g, 
0.109 mol) in dry benzene (40 ml) at room temperature. To this mixture Chalcone-1 {3-(benzo[l,3] dioxol-5-yl)-l(thio- 
phene-2-yl)prop-2-ene-l-one} was added and stirred for 36 hrs, at room temperature. Salts were filtered off, the filterate 
was with 5% NaOH (100 ml), brine solution (100 ml), and dried over anhydrous sodium sulfate. Concentration of the 
solvent furnished crude product, which was purified by column chromatography using benzene-ethyl acetate (8:2) as 
eluent gave ethyl 2-cyano-5-oxo-5-(thiophen-2-yl)-3-(3,4,5-trimethoxyphenyl)pentanoate as pale yellow oily product in 
78% yield (14.5 g). Recrystallization with benzene led to the formation of the crystals. 

Refinement 

All H atoms were positioned geometrically (C — H = 0.93-0.98 A) and allowed to ride on their parent atoms, with t/ is0 (H) 
= 1.2t/ eq (aromatic C) or 1.5C/ eq (methyl C). One bad reflection (-2 2 0) has been omitted in the final refinement. 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell refinement: CrysAlis PRO (Oxford Diffraction, 2009); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2009); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Mercury (Macrae et ah, 
2006); software used to prepare material for publication: Mercury (Macrae et ah, 2006). 
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Figure 2 

A packing diagram of the title compound, viewed along the a-axis. C — H - N and C — H-O hydrogen bonds are indicated 
by dashed lines. 

Ethyl 2-cyano-5-oxo-5-(thiophen-2-yl)-3-(3,4,5-trimethoxyphenyl)pentanoate 

Crystal data 

C 21 H 23 N0 6 S 
M,. = 417.47 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.4308 (5) A 
b = 10.5025 (6) A 
e= 12.3059 (6) A 
a = 98.530 (2)° 
p= 107.950 (2)° 
y = 97.966 (3)° 
V= 1005.26(10) A 3 



Z=2 

P(000) = 440 

D x = 1.379 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3965 reflections 

6>= 1.8-26.0° 

ju = 0.20 mnT 1 

T=296K 

Block, white 

0.22 x 0.20 x 0.19 mm 



Data collection 

Oxford Diffraction Xcalibur Eos 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 



Detector resolution: 16.0839 pixels mm" 1 
co scans 

16712 measured reflections 
3965 independent reflections 
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3498 reflections with/> 2a{I) 
R mt = 0.027 

ftnax = 26.0°, 0 m \ a = 1.8° 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.032 

wRiF 2 ) = 0.080 

S = 1.04 

3965 reflections 

266 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



h = -10->10 
fc=-12->12 
/ = -15— 15 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/to^Fo 2 ) + (0.0336P) 2 + 0.4919P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
A/w = 0.30 e A~ 3 
A Pmm = -0.29 e A" 3 



Special details 

Experimental. IR: 2249 cm 1 (CN), 1758 cnr 1 (esterCO). 'H NMR: 400 MHz (CDC1 3 ) 3: 7.8 (IH, s), 7.3 {IH, s), 7.15 
(IH, s), 6.6 (2H, s), 4.3 (IH, m), 4.2 (2H, q), 3.91 (IH, d), 3.88(6//, s), 3.8 (3//, s), 3.58 (2H, d), 1.23 (3//, t). MS: 
(M + +l): 417.114. 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on F 1 for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted /^-factors wR and all goodnesses of fit S are based on F 1 , conventional 7?-factors R are based on F, with F set to 
zero for negative F 2 . The observed criterion of F 2 > c^F 2 ) is used only for calculating -/?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement, /^-factors based on F 2 are statistically about twice as large as those 
based on F, and /^-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 




y 




z 


U- */u 

*-* iso ' ^ eq 


SI 


0.28565 


(5) 


1.06346 


(3) 


0.11584 (3) 


0.0210(1) 


01 


0.51411 


(14) 


0.95781 


(10) 


0.30335 (8) 


0.0242 (3) 


02 


0.30973 


(12) 


0.61342 


(9) 


0.55116(8) 


0.0190 (3) 


03 


0.05123 


(12) 


0.47024 


(9) 


0.37057 (8) 


0.0185 (3) 


04 


0.07586 


(12) 


0.41627 


(10) 


0.15717(8) 


0.0196 (3) 


05 


0.97151 


(12) 


0.73365 


(10) 


0.20324 (8) 


0.0209 (3) 


06 


1.01797 


(12) 


0.78955 


(9) 


0.39592 (8) 


0.0170 (3) 


Nl 


0.65206 


(15) 


0.45085 


(12) 


0.09731 (11) 


0.0234 (4) 


CI 


0.18369 


(17) 


1.03613 


(14) 


-0.03091 (12) 


0.0200 (4) 


C2 


0.21615 


(18) 


0.92745 


(14) 


-0.08935 (12) 


0.0207 (4) 


C3 


0.32723 


(18) 


0.86473 


(14) 


-0.01290 (12) 


0.0193 (4) 


C4 


0.37613 


(17) 


0.92704 


(13) 


0.10141 (12) 


0.0160 (4) 


C5 


0.49077 


(17) 


0.89505 


(13) 


0.20599 (11) 


0.0161 (4) 


C6 


0.58474 


(17) 


0.78544 


(13) 


0.18750(11) 


0.0156 (4) 


C7 


0.63629 


(16) 


0.72138 


(12) 


0.29378 (11) 


0.0139(3) 


C8 


0.48318 


(16) 


0.64602 


(12) 


0.31321 (11) 


0.0140 (3) 


C9 


0.47425 


(17) 


0.66368 


(13) 


0.42533 (11) 


0.0146 (3) 


C10 


0.33230 


(17) 


0.60120 


(13) 


0.44517(11) 


0.0152 (4) 


Cll 


0.19780 


(17) 


0.52151 


(13) 


0.35220 (11) 


0.0150 (4) 


C12 


0.21070 


(16) 


0.49990 


(13) 


0.24072(11) 


0.0153 (3) 
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Atomic displacement parameters (A 2 ) 
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VJ.VJZ.Z.H- \ 1 ) VJ.VJ Ljy \\\J) 




VJ.UVJOj \? ) 


VJ.VJVJJH {? ) 


C18 


0.0232 (7) 


0.0192 (7) 0.0263 (7) 


0.0006 (6) 


0.0112(6) 


0.0066 (6) 


C19 


0.0207 (7) 


0.0232 (7) 0.0176 (7) 


0.0005 (6) 


0.0063 (6) 


-0.0016 (6) 


C20 


0.0132 (6) 


0.0159 (7) 0.0241 (7) 


0.0055 (5) 


0.0083 (5) 


0.0061 (6) 


C21 


0.0133 (7) 


0.0214 (7) 0.0220 (7) 


-0.0010 (6) 


0.0027 (5) 


0.0033 (6) 


C22 


0.0264 (8) 


0.0184(7) 0.0273 (8) 


0.0003 (6) 


0.0105 (6) 


0.0033 (6) 


Geometric parameters (A, °) 


SI— CI 




1.7040(14) 


C14— C15 




1.528 (2) 


SI— C4 




1.7254 (15) 


CI 4— C20 




1.4734 (19) 


01— C5 




1.2219(16) 


C21— C22 




1.497 (2) 


02— CIO 




1.3653 (16) 


CI— HI 




0.9300 


02— C17 




1.4303 (17) 


C2 — H2 




0.9300 


03— Cll 




1.3755 (18) 


C3— H3 




0.9300 


03— CI 8 




1.4249(18) 


C6— H6A 




0.9700 


04— C12 




1.3623 (17) 


C6— H6B 




0.9700 


04— C19 




1.4304 (17) 


C7— H7 




0.9800 


05— C15 




1.1996(17) 


C9— H9 




0.9300 


06— CI 5 




1.3342 (16) 


C13— H13 




0.9300 


06— C21 




1.4651 (18) 


C14— H14 




0.9800 


Nl— C20 




1.1397 (19) 


C17— H17A 




0.9600 


CI— C2 




1.364 (2) 


C17— H17B 




0.9600 


C2— C3 




1.417(2) 


C17— H17C 




0.9600 


C3— C4 




1.368 (2) 


C18— H18A 




0.9600 


C4— C5 




1.4679(19) 


C18— H18B 




0.9600 


C5— C6 




1.514(2) 


C18— H18C 




0.9600 


C6— C7 




1.5309 (18) 


C19— H19A 




0.9600 


C7— C8 




1.521 (2) 


C19— H19B 




0.9600 


C7— C14 




1.559 (2) 


C19— H19C 




0.9600 


C8— C9 




1.3913 (18) 


C21— H21A 




0.9700 


C8— C13 




1.3941 (19) 


C21— H21B 




0.9700 


C9— CIO 




1.390 (2) 


C22— H22A 




0.9600 


CIO— Cll 




1.3959 (19) 


C22— H22B 




0.9600 


Cll— C12 




1.3971 (18) 


C22— H22C 




0.9600 


C12— C13 




1.391 (2) 








CI— SI— C4 


91.52(7) 


C4— C3— H3 




124.00 


CIO— 02- 


-C17 


117.05 (11) 


C5— C6— H6A 




109.00 


Cll— 03- 


-C18 


113.37(11) 


C5— C6— H6B 




109.00 


C12— 04— C19 


117.02(11) 


C7— C6— H6A 




109.00 
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C15 — 06 — C21 


i i c on / 1 1 \ 

115.87 (11) 


C7 — C6 — H6B 


1 nn nn 

109.00 


ri 1 p 1 p i 

SI — CI — C2 


i i i r S~ /1 1 \ 

112.56 (11) 


H6A — C6 — H6B 


108.00 


p i PI PI 

CI — C2 — C3 


111 C\ A / 1 1 \ 

111.94 (13) 


p / p -7 T T ~7 

C6 — C7 — H7 


1 f\n a a 

107.00 


PI pi p A 

C2 — C3 — C4 


i i ^ on f 1 1\ 

112.82 (13) 


p O ' "7 TTH 

C8 — C7 — H7 


1 AT A A 

107.00 


S 1 — C4 — C3 


111 1 / /i 1 \ 
111.16 (11) 


p i /i pt Tn 

C14 — C7 — H7 


1 m nn 

107.00 


SI — C4 — C5 


1 1 A 11 / 1 f\\ 

119.12 (10) 


pin i~^C\ TTA 

C8 — C9 — H9 


120.00 


PI p < PC 

C3 — C4 — C5 


I 1A ni /1 1\ 

129.71 (13) 


p i f\ Pd TTA 

C10 — C9 — H9 


1 1A AA 

120.00 


S \ 1 Of P /I 

Ol — C5 — C4 


111 i c / 1 1 \ 

121.25 (13) 


z' ' o P 11 T T 1 1 

C8 — C13 — HI 3 


120.00 


Ol — C5 — Co 


121.58 (12) 


pi a p i i TT11 

C12 — C13 — H13 


1 OA AA 

120.00 


C4 — C5 — Co 


i n in /ii\ 

117.12 (11) 


p -T C "' 1 /I TT 1 /I 

C7 — C14 — H14 


1 AA A A 

109.00 


PC P / /nn 

C5 — C6 — C7 


111 11 /11\ 

112.22 (11) 


/- ■> 1 r p i /t TT1/1 

C15 — C14 — H14 


1 AA AA 

109.00 


p / pn p O 

Co — C7 — C8 


111 11 / 1 1 \ 

112.13 (11) 


pi/1 P1 /I TT1 /I 

C20 — C14 — H14 


109.00 


Co — C7 — C14 


1 1 a aa / 1 1 \ 

110.99 (11) 


/"v i pin tti n a 

(J2 — C17 — H17A 


1 AA A A 

109.00 


C8 — C7 — C14 


111 /II / 1 1 \ 

112.42 (11) 


P1 1 TT1 TTI 

02 — C17 — H17B 


1 AA AA 

109.00 


C7 — C8 — C9 


110 /'T / 1 1 \ 

118.67 (12) 


i p 1 —7 tti n p 

02 — C17 — H17C 


109.00 


/-in PO z" 1 1 1 

C7 — C8 — C13 


111 a 1 / 1 i\ 

121.01 (12) 


tti n a p in T T 1 ~7 1~"> 

H17A — C17 — H17B 


109.00 


C9 — C8 — C13 


120.31 (13) 


tti n a pin tti np 

H17A — C17 — H17C 


1 AA A A 

109.00 


C8 — C9 — CIO 


1 1 A 1 C /11\ 

120.15 (12) 


tti Tn P 1 n tti n p 

H17B — C17 — H17C 


1 AA AA 

109.00 


/"VI /~1 I pi p ip\ 

02 — CIO — C9 


11/1 Ol / 1 1 \ 

124.82 (12) 


/~\1 /" 1 o TT1 O A 

03 — CI 8 — H18A 


109.00 


02 — C 1 0 — C 1 1 


i i f i/^ /I 1\ 

115.26 (13) 


/"X'J 1 O TT1 on 

U3 — C18 — H18B 


1 AA AA 

109.00 


/"■a pin ni i 

C9 — CIO — Cll 


i in nn / 1 

119.90 (12) 


p-l PIO TT1 or" 

03 — C18 — H18C 


1 nn nn 

109.00 


03 — Cll — CIO 


i i a c A / 1 i\ 

119.50 (12) 


TTIOA p 1 o T T 1 OF! 

H18A — C18 — H18B 


1 1 A AA 

110.00 


/~\1 /"I 1 1 P 1 1 

03 — Cll — C12 


1 AA OA / 1 1 \ 

120.84 (12) 


T T 1 O A f ' 1 O T T 1 O P 

H18A — C18 — H18C 


109.00 


pi A pi 1 ph 

CIO — Cll — C12 


1 1 Pi /_ i\ / 1 1 \ 

119.60 (13) 


tti on piO tti op 

H18B — CI 8 — H18C 


1 AA AA 

109.00 


P A p|0 p 1 1 

(J4 — C12 — Cll 


i i c nn m i\ 

115.00 (12) 


/ \ A P1A TT1AA 

U4 — C19 — H19A 


1 nn nn 

109.00 


f~\ a p \ r\ p i i 

04 — C12 — C13 


11/1 C A / 1 1 \ 

124.50 (12) 


/■\ A P1A TT1 ATI 

04 — C19 — H19B 


109.00 


p -1 1 p -i i p -1 i 

Cll — C12 — C13 


1 1 A C 1 / 1 1 \ 

120.51 (12) 


/— v a p 1 ( \ T T 1 P» l~ A 

04 — C19 — H19C 


109.00 


p o pn pii 

C8 — C13 — C12 


1 1 A /II /11\ 

119.43 (12) 


ttiaa pin tti nn 

H19A — Civ — H19B 


1 AA A A 

109.00 


C7 — C14 — C15 


1 nn "> n /1 1 \ 

109.30 (11) 


TT1AA pin TT1 A/" 1 

H19A — Civ — H19C 


1 nn nn 

109.00 


p -7 P1 /I P 1 / \ 

C7 — Cl4 — C20 


111 A O / 1 1 \ 

111.98 (11) 


T T 1 An C ^ 1 A T T 1 A/"i 

H 1 9B — C 1 9 — H 1 9C 


110.00 


P 1 £■ p -1 ,1 PI A 

C15 — C14 — C20 


1 A A /"I / 1 1 \ 

109.62 (11) 


/ \ /~ PI 1 TT11 A 

06 — C21 — H21A 


109.00 


f~\C PIC f \ f 

05 — C15 — Oo 


1 1 C 1/1 / 1 1 \ 

125.34 (13) 


s\ / p 1 1 TTI 1 n 

06 — C21 — H21B 


1 AA AA 

109.00 


f~\Z pif p 1 /I 

05 — C15 — C14 


01 / 1 ^\ 

124.81 (12) 


C22 — C2 1 — H2 1 A 


1 nn nn 

109.00 


/-" "\ A /~i 1 f /"I 1 A 

06 — Cl5 — Cl4 


"\ i\f\ i~l A / 1 1 \ 

109.74 (11) 


/"I y- S --\ 1 TM 1 T~» 

C22 — C2 1 — H2 1 B 


109.00 


Nl — C20 — Cl4 


1 nn A 1 / 1 \ 

177.91 (16) 


TM 1 A /-" /"\ i TT^ 1 T~*k 

H21A — C2l — H21B 


108.00 


06 — C2l— C22 


111.19 (12) 


C2l— C22— H22A 


109.00 


SI— CI— HI 


124.00 


C2l— C22— H22B 


109.00 


C2— CI— HI 


124.00 


C2l— C22— H22C 


110.00 


CI— C2— H2 


124.00 


H22A— C22— H22B 


109.00 


C3— C2— H2 


124.00 


H22A— C22— H22C 


109.00 


C2— C3— H3 


124.00 


H22B— C22— H22C 


109.00 



C4— SI— CI— C2 0.13(13) C14— C7— C8— C9 100.64(14) 

CI— SI— C4— C3 -0.09(13) C14— C7— C8— C13 -80.57 (15) 

CI— SI— C4— C5 179.01(12) C6— C7— C14— C15 63.27 (13) 

C17— 02— C10— C9 -1-2(2) C6— C7— C14— C20 -58.39 (15) 

C17— 02— C10— Cll -179.64 (12) C8— C7— C14— C15 -170.23 (10) 

C18— 03— Cll— C10 -101.99(15) C8— C7— C14— C20 68.11 (14) 

C18— 03— Cll— C12 81.04(16) C7— C8— C9— C10 176.92(12) 
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C19— 04— CI 2— Cll 


-168.81 (12) 


CI 3— C8— C9— CIO 




-1.9 (2) 


CI 9— 04— CI 2— C13 


12.0 (2) 


C7— C8— C13— C12 




-177.12 (12) 


C21— 06— CI 5— 05 


-1.1 (2) 


C9— C8— CI 3— C12 




1.7(2) 


C21— 06— CI 5— C14 


-177.57 (11) 


C8— C9— CIO— 02 




-178.97 (13) 


CI 5— 06— C21— C22 


82.45 (15) 


C8— C9— CIO— Cll 




-0.6 (2) 


SI— CI— C2— C3 


-0.14(17) 


02— CIO— Cll— 03 




4.74 (19) 


CI— C2— C3— C4 


0.1 (2) 


02— CIO— Cll— C 12 




-178.24(12) 


C2— C3— C4— SI 


0.03 (18) 


C9— CIO— Cll— 03 




-173.80 (13) 


C2— C3— C4— C5 


-178.95 (15) 


C9— CIO— Cll— C12 




3.2 (2) 


SI— C4— C5— 01 


5.0 (2) 


03— Cll— C12— 04 




-5.74(19) 


SI— C4— C5— C6 


-172.23 (10) 


03— Cll— C12— C13 




173.52 (13) 


C3— C4— C5— 01 


-176.11 (16) 


CIO— Cll— C12— 04 




177.29(12) 


C3— C4— C5— C6 


6.7 (2) 


CIO— Cll— C12— C13 




-3.5 (2) 


01— C5— C6— C7 


27.39 (19) 


04— C12— C13— C8 




-179.79 (13) 


C4— C5— C6— C7 


-155.42 (12) 


Cll— CI 2— CI 3— C8 




1.0(2) 


C5— C6— C7— C8 


67.74 (14) 


C7— C14— CI 5— 05 




-100.86 (16) 


C5— C6— C7— C14 


-165.60 (11) 


C7— CI 4— CI 5— 06 




75.65 (13) 


C6— C7— C8— C9 


-133.47 (13) 


C20— CI 4— CI 5— 05 




22.22 (19) 


Co — C / — Co — C 1 J 


AC 11 f\H\ 

43.3 1 (li) 


CZU — C 1 4 — C 1 j — (Jo 




1 £1 /I 1 s. 

— lol./o (11) 


1 lyiif L/izC'fl L/vJf ILl izC-K/ffltsLF y I yi, / 










L-g^z is Liic ceinroiii oi inc lo-lij ring. 










D—R-A 


D — H 


R-A 


D-A 


D—U-A 


C3— H3-N1' 


0.93 


2.49 


3.368 (2) 


157 


C18— H18S-02" 


0.96 


2.56 


3.385 (2) 


143 


CI 7— UHA-Cg?" 


0.96 


2.85 


3.6327 (16) 


139 



Symmetry codes: (i) — ac+1, -y+i, -z; (ii) ~x, -y+l, -z+1; (iii) -jc+1, -y+l, -z+1. 
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